The study uses cross sectional data from randomly selected oil palm famers to describe the structure of the labour market and estimate the factors which influence oil palm farmers' demand for hired labour in the Western Region. Descriptive statistics and the ordinary least square regression techniques have been applied in the analysis. The results suggest that the structure of labour for oil palm production typifies a small-scale agricultural production, with some farmers using contract labour (14 percent), salaried labour (11 percent) and fertilizer (30 percent) in production. The estimated regression results show that the value of investment in other inputs (e.g. fertilizer), village wage rate, size of oil palm farm and higher educational attainment have significant and positive influences on oil palm farmers' demand for hired labour. The distance of the farm from home has a negative and significant influence. The estimated hired labour demand elasticities for farm size, value of other inputs, village wage rate and distance are inelastic. It is noted that issues on labour requirement of farmers should be based on economic considerations such as the structure of labour of the farmers, farm size, village wage rate and cost of other productive inputs. For oil palm production, carrying of fresh fruit bunches and slashing are two main activities that could be mechanized, but may lead to retrenchment of female and male hired labour, respectively.
INTRODUCTION
Literature reveal how the structure of labour used in production can be described. Hill and Ray (1987) described the structure of United States' agricultural labour with regards to parameters such as the size of the labour force, type of labour used (family or hired labour), age and sex of labour or employment status (i.e. which labour does what). A FAO economic and social development paper described the structure of labour force in terms of age and sex distribution, dependency ratio, available workdays, required workdays and level of employment (FAO, 1986) .
Labor as a factor of agricultural production is generally of overwhelming importance (Cleave, 1974) and makes up about 90% of the costs of production (Dvorak, 1996) in many African farming systems. Labour is the most critical and most limiting resource in agricultural production when all the production factors including land, capital, technology, and labour are considered in Africa (Flinn and Zuckerman, 1979; Olayide and Atobatele, 1980) . Agricultural labor consists of family and hired labor. Family labour is becoming less plentiful, hence smallholder farmers will have to rely on hired labour, owing to the decline in polygamy, increasing rural-urban migration and increasing school attendance of children (Johnson, 1982; Ghana Statistical Service, 1995) . Hired labor is particularly of interest because estimates by the FAO indicate that 50% of the expected crop yield increases, necessary to stop the decline in per capita food output in sub-Saharan Africa will depend on increased use of purchased inputs (Vlek, 1990) . Empirical evidence suggests that off-farm employment may affect the organisation of the farm, e.g. the division of farm labour between men and women, the use of hired workers, or the use of less labourintensive practices (Benjamin and Kimhi, 2006) .
The government policy under the Ghana Poverty Reduction Strategy (GPRS) favours crops such as oil palm, cotton, rubber and cocoa, and targets creating gainful employment for poverty reduction through labour intensive as opposed to capital intensive technologies, but using simple mechanization to reduce the drudgery of the farmers for farm operations that require heavy labour input (Ghana Poverty Reduction Strategy, 2003) . This policy emphasizes the fact that human labour remains very important in modernized agriculture; hence it is useful to conduct research on the types of labour engaged in agriculture and their earnings. There is also insufficient empirical evidence to explain the reason why in the same locality some farmers use hired labour whereas others do not. The present study, therefore, addresses the following research questions: (i) what is the structure of labour employed in oil palm production? (ii) what are the determinants and their effects on the demand for hired labour by oil palm farmers? The specific objectives of the study are: to describe the structure of labour employed in oil palm farm production in the Western Region of Ghana; to identify and estimate the effects of the determinants of demand for hired labour by oil palm farmers for maintaining the farms. The paper in studying the labour for oil palm production focuses on the labour used for oil palm maintenance activities like slashing, pruning and harvesting of fruits, but excludes labour required for establishing the farms. The Western Region was selected for the study because it is one of the major oil palm producing areas in Ghana: Located in the region are two of the major oil palm plantations in Ghana namely Benso and National Oil Palm Plantations, in addition to other small and medium scale plantations. The results from this study will afford policy makers the opportunity to formulate policies to promote the factors which positively influence the farmers demand for hired labour and develop coping strategies for the factors which hinder their ability to hire labour.
METHODOLOGY

Description of the Structure of labour for oil palm production (maintenance)
The present paper follows two approaches used by Hill and Ray (1987) to describe the structure of labour of a production unit. The first approach analyzes the composition of labour while the second estimates the proportion of labour cost in total production cost. First, the composition of labour in terms of type of labour employed, gender, and employment status in oil palm production are described using frequency, percentages and other summary statistics. In the second approach the shares of labour and other factor inputs in the total cost for maintaining matured oil palm farm are estimated and expressed in percentages.
Measuring the hired labour demand function
The farm household structural hired labour demand function is estimated from variations in local wage, farm size and other farm household characteristics such as adult household size. To determine the oil palm farmers' demand for hired labour, the following maintained assumptions are made (i) rational oil palm farmers maximize their output subject to cost con-straints and (ii) there is diminishing marginal rate of return to input used. The oil palm farmers' demand for hired labour is based on the theory of the firm, where the farmer seeks to maximize output subject to a cost outlay. Assume a rational farmer utilizes two variable inputs X 1 and X 2 representing labour and land (or any other variable input), respectively, to produce a single maximum output (Q). The farmer's constrained output maximization problem is presented as: Maximize output: labour (W) and other input (R) would, respectively, decrease (increase) and increase (decrease) the demand for hired labour while higher (lower) desired output (Q) would increase (decrease) the demand for hired labour. In the present study, factors that influence farm output (income) level such as land size, household size and other input quantity (or value) replace the direct effect of farm output in the structural model for hired labour. Other factors which affect farm output include socioeconomic factors like education and income in general. Also, for a tree crop the age of the trees would affect the output. There are empirical evidences to suggest that availability of labour also determine the size of cultivated fields, implying simultaneity between cultivated land size and labour demand. Since the present study focuses on the demand for (hired) labour for the maintenance of established oil palm farms (with mean age of about 9.6 years, Table 1 ), it is assumed that the sizes of the established oil palm farms are given and therefore not determined by the availability labour. A single equation technique is therefore followed to estimate the demand for hired labour. An instrumental model attempted does not give better estimation results.
Using the ordinary least square estimation technique the double log, linear and semi-log models of the structural form are estimated. On the basis of the estimated adjusted R 2 , F-statistics, signs of the parameters and significance of the student t-statistics, the double log model gives the best results and is therefore selected, over the other models, for the discussion. The estimated double log model of demand for hired labour by oil palm farmers is given as:
where, _ C denotes cost, W and R represent unit prices of labour and land (other input), respectively. A Lagrangean form of the problem of the farmer is given as:
Given that assumptions (i) and (ii) are met, rearranging the first order conditions and solving equations (4), (5) and (6) simultaneously gives the demand functions for labour and land (other variable input) as functions of W, R, and Q respectively as:
A structural form of the demand function for hired labour may be expressed from equations (7) and (8) as a function of the relative price of farm inputs, farm output level and other relevant socio-economic variables. The theoretical literature suggest that higher (lower) prices of (9) where, L is the units of labour (man-days) hired for oil palm production (maintenance), H is the size (hectares) of oil palm farm of the farmer, A is the average age (years) of oil palm trees on the farm, K is the total value (in cedis) of other inputs used, W is the average farm wage (in cedis) paid by the farmer, D is the distance (in kilometers) of oil palm farm from home, S is the number of adults of the farmer's household, I is the amount of income from non-oil palm sources, E 1 and E 2 are dummies for average education of primary/JSS/middle school and SSS or higher for the members of a household. The expenditure for contract labour has been divided by the number of days taken to accomplish it, while expenditure per month for a salaried labour has been divided by 22 days to obtain the daily values. The other is daily wage paid for daily rated labour. The average farm wage used is the average of the three daily values paid by a farmer. (9) are the coefficients of the explanatory variables which are estimated using ordinary least squares regression technique. In order to account for clustering of the farm wage assigned farmers with zero hired labour around the average for a village, robust standard errors have been estimated. Since in equation (9) the relationship between the demand for hired labour and each of the continuous variables on the right hand side, namely farm size (H), average age of oil palm trees (A), total value of other inputs (K), average farm wage (W), distance (D), adult size (S) and nonoil palm income (I) is represented by a log-log (double log) relationship, their estimated coefficients give their respective elasticities of demand for hired labour directly. For example, the elasticity of demand for hired labour due to farm size (e LH ), defined as proportionate change in demand for hired labor due to a proportionate change in farm size, is given directly by the estimated coefficient b 1 from equation (9) as For instance, the coefficient for E 1 is obtained as
On the other hand, because the relationship between the demand for hired labour and each of the discrete (dummy) variable is a log-linear type, the elasticity of demand for hired labour due to each of the discrete (dummy) variable (i.e. E 1 and E 2 ) is given by the product of the estimated coefficient (from equation 9) and the mean (from Table 1 
and therefore the elasticity of demand for hired labour due to E 1 , e LE1 , is given by
The size of oil palm farm is obviously expected, a priori, to exert a positive effect on hired labour demand. Larger oil palm farm size requires greater amount of labour input (whether family or hired) and therefore the need for hired labour to supplement the available family labour. The effect of the average age of oil palm trees on hired labour demand is uncertain. Investment made in other inputs such as fertilizer is expected to exert a positive effect on the farmers' demand for hired labour since the application of such inputs would require additional labour. High wage rate reduces the purchasing power of the farmer and therefore the farmers' demand for hired labour. The farm wage paid by a farmer is therefore expected to have a negative effect on the demand for hired labour.
The distance of the farm from home serves as a proxy for the location of the farm. It also expresses the accessibility of the farm. The distance to farm is expected to have a negative effect on the demand for hired labour. This is because farms which are far from home and not easily accessible may find it difficult to attract the needed hired labour. The size of the family labour is expected to have a negative effect on the demand for hired labour. If more adult family labour is available for farm work, then the tendency to hire additional labour is low, unless the family labour available is less than what is required. Both farm and non-farm income is expected to exert a positive effect on the demand for hired labour. The average SSS or higher level of education of a household is expected to exert a positive effect on the farmer's demand for hired labour as more educated people would seek off-farm employment rather than offer farm labour. Conversely, the average household education level of middle school/JSS or lower is expected to exert a negative effect on the farmer's demand for hired labour. Enete et al (2005) estimated a Tobit model for hired labour and found out that the characteristics of the household head (age and number of years of formal education), the size of the household farm, good market access, and population pressure motivate households to apply hired labour in cassava production. Also, Benjamin and Kimhi (2006) from an estimated multinomial model reported that hired farm labour increases with the farmer's qualifications, perhaps substituting for the couple's labour inputs while other adults in the household substitute for the farm labour input of the farm couple and hired workers.
Data Source
The survey was conducted in February 2005. Eighty-one (81) oil palm farmers were randomly drawn from nine communities in Ahanta West and Mpohor-Wassa East Districts. The two districts were purposively selected to include the major oil palm producing communities in the region. The communities namely Agona-Ahanta, Aketenkye, Ewusiedjoe, Tumentu, and Abura were randomly selected from Ahanta West District. The communities selected from the Mpohor-Wassa East District were Ayiem, Adum-Dominase, Adum-Banso and Wassa-Mpohor. Nine farmers were interviewed individually in each community. The data was collected using structured questionnaire. The data included the explanatory variables in equation (9), types of labour used and their quantities and other socio-economic variables. The summary statistics of the regression variables are presented in Table 1 . Table 1 shows considerably variations in the regression variables, including farm wage per hired labour in a given village. Kevane (1994) found out that village labour wages vary considerably, and are not uniform across workers, villages or agricultural season. RESULTS AND DISCUSSION Structure of labour employed for oil palm production Composition of labour Different types of labour namely, hired labour (consisting of daily rated labour, salaried labour, and contract labour), family labour, exchange labour and communal labour are used by the sampled oil palm farmers (Table 2 ).
More farmers (47 percent) employed hired labour only for maintaining their oil palm farms and 30 percent employed family labour only. About 18 percent of the farmers used both family labour and daily rated (i.e. hired) labour. The results imply that hired labour is an important source of labour for oil palm farmers. This result may be inconsistent with the findings of Otoo (1993) and Ahiaphor (2003) in their studies of Central Region and Eastern Region, respectively, that the main source of labour employed on oil palm farms is family labour, but may corroborate the findings of Okyere (1985) that there has been a shift from the use of family labour to hired labour in oil palm and coconut production. Meanwhile, the mean labour supplied per hectare by family labour (65.64 man-days/ha) is significantly (at 1 percent level) higher than the amount supplied by hired labour (41.13 man-days/ha) for farm maintenance. Thus, it is important to note that even though more farmers use hired labour (Table  1) , in terms of magnitude of labour supplied per hectare (i.e. labour use intensity), the amount supplied by family labour is significantly higher than the amount supplied by hired labour. The coefficients of variation for the average labour supplied per hectare by family labour and hired labour are quite high (0.94 and 0.62 respectively), suggesting that the labour supplied per hectare (either family or hired labour) for the maintenance of oil palm farms is not stable.
The relationship between the type of labour used by the farmers and the size of oil palm farm indicates that farmers using hired labour only for the maintenance of their oil palms have larger average farm size; about 8.34 hectares (which include 4.8 hectares, 5.15 hectares and 16.95 hectares for farmers who employed contract labour only, daily rated labour only and salaried workers only, respectively). Farmers using family labour only have a relatively smaller average farm size, about 2.90 hectares, while those who employed family and daily rated labour have average farm size of about 3.33 hectares. Also, farmers who engage in exchange or communal labour have average farm size of about 3.00 hectares. The implication is that if farmland is available, then the use of hired labour would be important for putting larger size of land under oil palm cultivation.
The maintenance of matured oil palm farms involves a number of activities namely harvesting, slashing, pruning, ring-weeding and fertil- Labour market and demand for hired labour ... 107 izer application (Table 3) . More farmers (41 percent) employed family labour only for harvesting, while 28 percent of the farmers used hired labour only for harvesting. The results may be attributed to the fact that harvesting requires skilled labour which is often scarce for most oil palm farmers, particularly during the peak season, and the need to harvest the fruits on time once they are matured, hence more farmers use family labour for harvesting. Some farmers also conceded using family labour for harvesting, because of financial constraint. On the other hand, more farmers (35 percent) used hired labour only compare to 31 percent who used family labour only for carrying of fresh fruit bunch (FFB) at harvesting. Also, about 30 percent of the farmers employed both family labour and hired labour (i.e. daily rated labour) for carrying of fresh fruit bunches at harvesting. Slashing under the oil palm trees is mostly undertaken with hired labour (58 percent), while ring-weeding is mostly undertaken with family labour only (47 percent). Slashing is considered strenuous, requires less skills, hence farmers, perhaps, preferred to use hired labour to undertake this activity. But ring-weeding is considered less strenuous and non-hazardous, hence the use of family labour. Table 3 also shows that 43 percent of the oil palm farmers used family labour only to undertake pruning, while 41 percent of them engaged hired labour only.
It is evident from the results that family labour is used mainly for harvesting, pruning and ringweeding, whereas hired labour is used mostly for slashing and carrying of FFB (Table 3) . Farmers may want to use family labour for the activities requiring the use of skilled labour and hired labour for activities that require less skill labour and supervision. For the activities performed with hired labour, the results suggest that, contract labour is used for farm activities which required little or no supervision such as slashing and pruning (32 percent and 20 percent respectively).
The labour hired for oil palm production may also be gender specific. The results reveal that all the farmers who employed hired labour for harvesting used only male labour. (72.7 percent of hired labour). The results further show that, carrying of FFB was the only farm activity for which some farmers used the services of hired child labour (15.2 percent) 1 . Again, slashing, pruning and ring-weeding are male dominated activities, (male constitutes 94.9 percent, 97.5 percent and 75.9 percent of the hired labour input for these activities, respectively). The results imply that when hired labour is employed to undertake activities under oil palm production, harvesting, slashing, pruning and ring-weeding are mainly performed by male hired labour, while carrying of FFB is performed by female hired labour.
The remunerations received by hired labour vary across gender and type of farm activity undertaken. Male hired labour received on average ¢19,217 per day for carrying FFB, while female hired labour received on average about ¢16,056, but the difference between the average wage received is not statistically significant. The results show that the proportion of the male wage received by the female for her labour effort in carrying harvested FFB is 0.84, which is more than the male work equivalence of 0.70 per day allotted to female labour (Norman, 1973) . This implies that female hired labour was paid a little more than her equivalent labour input for carrying FFB. This result may be attributed to the fact that, through experience or tradition, farmers consider carrying of FFB as female dominated task and that females are more efficient at carrying FFB, hence they are given a premium (about 14 percent points more of her work equivalence).
.Male and female hired labour received on average ¢23,864 and ¢8,333, respectively, per day for slashing under the oil palm trees and the difference between these average wages is, obviously, statistically significant at the one percent level. The proportion of the male wage received by female is about 0.35, which is half of the male work equivalence of 0.70 per day normally allotted to female labour. The reason for the relatively lower wage paid to female employed for slashing is that, slashing is considered a strenuous job and therefore a female who takes up the job may be assigned a smaller task per day for them to perform better. For ring-weeding, males and female hired labour received about ¢17,304 and ¢12,643, respectively, per day and the difference between their average wages is significant at the 10 percent level. For ring-weeding the proportion of male wage paid to female is 0.73, which is close to the male work equivalence of 0.70 per day normally allotted to female labour, suggesting that females employed for ring-weeding were paid about the equivalent of their labour effort.
Farm maintenance cost
Based on the labour cost analysis presented above and cost of physical inputs, the total cost of maintaining matured oil palm farms for the 2004 season is presented in Table 4 . The analysis ignored the cost of establishment of the farms because farmers could not remember the cost of establishment of their farms, particularly the old oil palm farms.
The results show that labour cost is the highest cost, representing about 87.1 percent of the total annual maintenance cost per hectare. Being the highest cost component in production, it is important for farmers to make efficient use of labour. The next highest cost, fertilizer input constitutes just 5.9 percent of average total annual maintenance cost of matured oil palm farms. The farmers cited high cost of fertilizer as the reason for the low investment in fertilizer. Only 30 percent of the farmers applied fertilizer (Table 3) . As expected the share of labour in average cost for farmers using family labour (80.1 percent) is relatively lower than those for farmers using the daily rated labour 
Estimated hired labour demand equation for maintenance of oil palm farms
The estimated double log model results for the demand for hired labour are presented in Table  5 . The quality of the regression as determined by the coefficient of determination, R 2 , means that 54.5 percent of the variation in the farmers' demand for hired labour is explained by the explanatory variables included in the model. The estimated F-value is significant, indicating that the explanatory variables included in the regression exert a joint significant effect on the demand for hired labour by the oil palm farmers.
The regression results show that the value of other inputs used in production (e.g. fertilizer), village wage rate, size of oil palm farm, distance of the farm from home and average educational level of household of Senior Secondary School or higher are the factors which exert significant individual influence on the farmers' demand for hired labour. The estimated coefficients for farm size, value of other inputs, village wage rate and distance give their respective elasticity of demand for hired labour. The estimated elasticities suggest that the effects of farm size, value of other inputs, village wage rate and distance are inelastic, since the estimated value in each case is less than one.
The size of oil palm farm exerts a significant (at the 10 percent level) and positive effect on the demand for hired labour. The estimated elasticity suggests that a percent increase in farmland size under matured oil palm would increase hired labour demand by 0.639 percent. Otoo (1993) and Okyere (1985) have indicated a positive relationship between hired labour input and the farm sizes of oil palm farmers. Leones and Feldman (1998) , similarly, have estimated positive effects of rice land size, coconut land size and upland crops land sizes on household demand for hired agricultural labour in Philippine. The value of other inputs used in production (e.g. fertilizer) exerts a positive and significant (at the one percent level) effect on the demand for hired labour. A percent increase in value of other inputs used in production would increase the demand for hired labour by 0.60 percent. The positive effect of the value of other inputs is expected because if a farmer makes investment in inputs such as fertilizer, then the investment would require an additional labour input probably from hired labour to ensure that (i) the investment does not go waste and (ii) there would be enough labour to harvest the expected increase in output from the investment. The implication is that programmes that encourage the use of productive inputs like fertilizer should recognize the potential labour that would be required.
The distance of the farm from home exerts a negative and significant effect on demand for hired labour. The estimated elasticity suggests that a percent increase in the distance between the farm and home would lead to a 0.46 percent decrease in demand for hired labour for oil palm production activities. This result implies that the further away the farm is from home, the less the farmer's demand for hired labour to work on the farm. The implication is that accessibility of the farm is very important for encouraging farmers to use more hired labour for their farm activities.
The results also show that the average educational level of SSS or higher attained by a household exerts a positive and significant (at 5 percent level) effect on the demand for hired labour. The calculated elasticity of demand for hired labour due to SSS or higher level of education is 0.24 (0.198, from Table 1 , multiplied by 1.203, from Table 5 ). Higher educational level (continuous schooling) in the household delays the timing of the release of family labour for the farm work, hence the engagement of external (hired) labour, for optimum production. Rourke (1974) also observed that education among other changing factors within the Ghanaian economy is likely to influence the demand and supply of agricultural labour in the near future. The average educational level of JSS or lower attained in the household exerts a negative but statistically insignificant effect on the demand for hired labour.
The estimated effect of the village wage rate is positive and significant at 5 percent level, suggesting a forward bending demand curve for hired labour. The sign is inconsistent with the expectation that village wage rates exert a negative effect on the demand for hired labour. The result may be due to the fact that: (i) the demand for hired labour normally peaks at periods of labour requirements by all sections of the farm sector, and therefore the amount sup-plied would be offered at higher price by those who have excess labour; (ii) farmers have no substitute for human labour in undertaking oil palm farm activities such as slashing, pruning and harvesting. Therefore farmers are compelled to hire labour at higher offer price. Mensah-Bonsu (2003) has similarly estimated a forward bending hired labour demand curve for farmers in Northern Region of Ghana.
SUMMARY
The present study attempted to describe the structure of labour and estimate the factors which influence farmers' demand for hired labour for oil palm production in the Western Region of Ghana. Descriptive statistics and the ordinary least square regression techniques have been used for the estimations. The structure of labour reveals that farm activities in oil palm production are gender specific: hired labour for harvesting, slashing, pruning and ringweeding are provided mainly by males, while that for carrying of fresh fruit bunch is provided mainly by females. The structure of labour for oil palm farmers, from the present study, typifies a small-scale agricultural production, with few farmers using contract and salaried labour (14 percent and 11 percent, respectively) and fertilizer (30 percent) in production. The estimated regression results show that the value of investment in other inputs (e.g. fertilizer), village wage rate, size of oil palm farm and higher educational attainment by household members have positive and significant influences on oil palm farmers' demand for hired labour. The distance of the farm from home has a negative and significant influence. The estimated elasticity for each of these significant variables suggests that their individual effect on the demand for hired labour is inelastic.
CONCLUSION
The study concludes that labour continues to be a major cost component in maintaining matured oil palm farms in Ghana. It also notes that issues on labour requirement of oil palm farmers should be based on economic considerations such as the structure of labour of the farmers, farm size, village wage rate and cost of other productive inputs like fertilizer. Also, the accessibility of the farm is very important for encouraging farmers to use more hired labour. For oil palm production, carrying of fresh fruit bunches and slashing are two main activities that could be mechanized with much ease, under Governments' policy on agriculture contained in the Ghana Poverty Reduction Strategy which aims to reduce the drudgery of labourintensive farm work through modernized agriculture, but may lead to retrenchment of female and male hired labour, respectively. It is recommended that such agricultural policy when implemented should also seek ways for engaging any displayed hired labour in other employable opportunities or elsewhere. Development of more accessible routes (feeder and tarred roads), expansion of some ongoing nucleus outgrower schemes which increases farm size of farmers and programmes that encourage the use of productive input like fertilizer (investment in physical inputs) will help to generate more employment opportunities in the farm sector.
